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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

I This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
I. 

- One ratio of the component of the exhaust gas of the engine (10) in the inlet port of a catalyst jar (14) 1st nonlinear prow for 
supplying the 1 st electrical signal (V upstream) to express Amendment of the 1st of the amount of the 1st control loop containing BU 
(16), and the fuel injected It is the 1st electrical signal of the above so that a signal (KCL) may be supplied to a computer (12). 

2nd ****** showing one ratio of the 1st amendment circuit (18 20) for processing, and the component of the exhaust gas which comes 
out of the - above-mentioned catalyst jar (14) The 2nd containing the 2nd nonlinear probe (26) for supplying a number (V lower 
stream of a river) Control loop, And 2nd amendment signal of the amount of the fuel injected (KRICH) The 2nd electrical signal (V 
lower stream of a river) of the above is processed so that a computer (12) may be supplied. The 2nd amendment circuit for carrying 
out (24), In the system of the double control loop for the internal combustion engine (10) of the injection mold which was controlled 
by ****** and the electro nick computer ( 1 2), and was equipped with the catalyst jar In the 2nd control loop, further The filter circuit 
of the output signal of the 2nd amendment circuit (24) (54), And the system of the double control loop for the internal combustion 
engine characterized by including the adder circuit (58) where the output signal of the 2nd amendment circuit (24) and the output 
signal of a filter circuit (54) are impressed. 
2. 

- The filter circuit (54) of the output signal of the 2nd amendment circuit (24) is an average signal. 

(KRICHmoy) is supplied and at least one ** of the - above-mentioned average signal (KRICHmoy) is an adder circuit (58). 

It is alike, and since it is impressed, it is read under control of a computer (12). System given in the 1st term of a claim characterized 

by what is registered into memory (56). 

3. 3rd Amendment Signal of Amount of Fuel with which Amendment Signal (KCL) of above 1st and 2nd Amendment Signal 
(KRICH) are Impressed, and 1st Control Loop is Injected in Addition to This 

The 1 st term of a claim characterized by including the 3rd amendment circuit (22) which supplies (KCLm) to a computer (12), or a 
system given in the 2nd term. 

4. System given in the 3rd term of claim characterized by amendment circuit (22) of the above 3rd being adder circuit. 

5. It is 2nd Electrical Signal of above so that the 2nd Amendment Circuit (24) May Supply Signal Showing - Difference (V Down- 
stream- VC Lower Stream of a River). 

The comparator circuit for comparing the amplitude of (V lower stream of a river) with a reference value (VC lower stream of a river) 
(28), and - the 2nd electrical signal (V lower stream of a river) is made to follow a reference value (VC lower stream of a river) - as - 
the above For supplying the 2nd amendment signal The 1st term of a claim characterized by including the processing circuit (30) of 
the difference signal (V down-stream- VC lower stream of a river), the 2nd term, the 3rd term, or a system given in the 4th term. 

6. System given in the 5th term of claim characterized by the processing circuit (30) applying transfer function of proportionality / 
integral mold to the difference signal. 

7. System of any one publication from the 1st term of a claim characterized by including the 4th amendment circuit (50) only for ** 
(KRICHc) corresponding to the 2nd amendment signal for at least one engine (10) operating point correcting the amendment signal 
(KRICH) of the above 2nd further to the 6th term. 

8. 1st Memory into which at Least One ** (KRICHc) corresponding to 2nd Amendment Signal (KRICH) for Engine (10) Operating 
Point in the 4th Amendment Circuit (50) is Registered (42), And for read-out in the above-mentioned memory (42), the read ** is the 
above-mentioned engine (10) including the adder circuit (40) for adding ** from which it was read in the above-mentioned memory 
(42) to the 2nd amendment signal (KRICH). 

The system given in the 7th term of a claim characterized by being under control of a computer (12) so that it may correspond to 
******** 

9. It is the system given in the 7th term of a claim which each ** corresponds to the one engine (10) operating point further including 
the 2nd memory (44) for registering two or more ** of reference voltage (VC lower stream of a river), and is characterized by read-out 
of the above-mentioned memory being under control of a computer (12) so that read ** may correspond to the operating point of the 
above-mentioned engine (10). 

10. It is the system given in the 9th term of a claim which it has the 3rd memory (52), and each ** corresponds to the one engine (10) 
operating point, and is characterized by being chosen by read-out by the computer (12) as a function of the property of the engine 
operating point in order to register two or more ** of an average signal (KRICHmoy). 

1 1 . System of any one publication from the 1 st term of a claim which the output signal (V lower stream of a river) of the 2nd probe 
(26) is impressed, and is further characterized by including the low pass filter which supplies the signal filtered by the input of the 2nd 
amendment circuit (24) to the 10th term. 

1 2. It is Controlled by Electro Nick Computer (12). It is an approach for controlling the amount of the fuel injected by the internal 
combustion engine (10) of the injection mold equipped with the catalyst jar (14). The above-mentioned electro nick computer (12) - 
one ratio of the component of the exhaust gas of the engine (10) in the inlet port of a catalyst jar (14) 1st nonlinear prow for supplying 
the 1st electrical signal (V upstream) to express It is injected from the 1st negative feedback loop formation (16, 18, 20) containing BU 
(16). The 1 st amendment signal of the amount of fuel (KCL), And 2nd ****** showing one ratio of the component of the exhaust gas 
which comes out of the - above-mentioned catalyst jar (14) The 2nd containing the 2nd nonlinear probe (26) for supplying a number 
(V lower stream of a river) 2nd amendment signal of the amount of the fuel injected from a negative feedback loop formation (26 24) 
In the approach of receiving (KRICH) The following process, (a) 2nd amendment signal for acquiring at least one storage (56) of a 
signal by which filtering ( 54) of the 2nd amendment signal (KRICH) and (b) filtering were carried out, selection of one ** memorized 



http://wvw4.ipdl.^ 9/22/2006 



JP,2000-508036,A [CLAIMS] 



Page 2 of 2 



by (c) computer (12), and the 2nd amendment signal by which (d) correction was made (KRICH) 

The 2nd corrected according to addition of ** as which it was chosen in the memory (56) through which it passes, the (e) process (a), 
(b), (c), and (d) The approach of the double control loop for the internal combustion engine characterized by including correction of 
the 1 st amendment signal (KCL) by the amendment signal. 

13. a process (e) - 2nd amendment corrected on the occasion of the Lean-rich transition of the 1st amendment signal (KCL) the claim 
characterized by consisting of applying a signal - approach given in the 12th term. 

14. a process (e) - 2nd amendment corrected on the occasion of rich-Lean transition of the 1st amendment signal (KCL) Approach 
given in the 12th term of a claim characterized by consisting of what a signal is applied for. 

15. a process (e) - Lean - of the 1st amendment signal (KCL) - each transition of rich and rich-Lean Approach given in the 12th term 
of a claim characterized by consisting of what ** of the one half of the 2nd corrected amendment signal is applied for. 

16. Process (E) is Lean of 1st Amendment Signal (KCL), when Amendment Signal of - above 2nd is Forward. - Rich 2nd Amendment 
Signal Corrected when it was Transition is Applied. That negative in the amendment signal of the above 2nd The 2nd which came, and 
was corrected when it was rich-Lean transition of the 1st amendment signal (KCL) Approach given in the 12th term of a claim 
characterized by consisting of what an amendment signal is applied for. 

1 7. Process (E) is Rich-Lean of 1st Amendment Signal (KCL), when Amendment Signal of - above 2nd is Forward. 2nd Amendment 
Signal Corrected when it was Transition is Applied. That negative in the amendment signal of the above 2nd The 2nd which came, and 
was corrected when it was the Lean-rich transition of the 1st amendment signal (KCL) Approach given in the 12th term of a claim 
characterized by consisting of what an amendment signal is applied for. 

1 8. A process (e) corrects in the form of a continuous change of the amendment signal (KCL) in [ 1st ] - defined period (T). Approach 
given in the 1 2th term of a claim characterized by consisting of what the 2nd amendment signal carried out is applied for. 

19. the above of the 1st amendment signal (KCL) the approach given in the 18th term of a claim characterized by a continuous 
change consisting of only ** by which KRICH inversely proportional to the period (T) defined the account of a top was corrected 
correcting the inclination of an integral. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

The system and approach of a double control loop for an internal combustion engine This invention relates to the system and approach 
for controlling an air-fuel ratio by the internal combustion engine of an injection mold which has the catalyst jar of exhaust air, and the 
double negative feedback loop formation which operates in the real time in especially such an engine. 

It is well-known to use the system for correcting the amount of the fuel injected in an engine as a function of the presentation of 
exhaust gas, especially the oxygen content of those gas. Therefore, an oxygen content is measured with the help of the probe which is 
called a "lambda" probe or an EGO probe and which is not linear. EGO is the acronym of the Anglo-Saxon for "ExhaustGas Oxygen." 
Such a probe is formed in the upstream of the catalyst jar of exhaust air which processes exhaust gas, and the signal supplied by the 
probe carries out the role which corrects the amount of the fuel injected from the upstream in an engine cylinder through the 1st 
negative feedback loop formation. 

In some application, it is well-known to use the signal which forms the 2nd lamda probe in the lower stream of a river of the catalyst 
jar of exhaust air, and is supplied by the probe in order to measure the engine performance of the catalyst jar of exhaust air. 
In other application, the signal of the 2nd probe is used in order to adjust slowly, changing the operating point for the **** ratio of the 
1 st loop formation, or changing the transfer function, although the accommodation carried out slowly compensates aging of the 1st 
probe according to an average value, in order to guarantee the actuation which made it such and was excellent in the catalyst jar since 
stoichiometry-[ a **** ratio ] ** or ** near it was held (that - ** Li - it leads to little contamination), it does not realize 
accommodation in the real time of the **** ratio called accommodation of richness. 

Therefore, one purpose of this invention is completing the system and approach of a double control loop for an internal combustion 
engine which enable accommodation in the real time of a **** ratio. 

Accommodation of richness is obtained by the injection computer, correcting injection time through a correction term using the 
electrical potential difference of the signal supplied by the nonlinear probe, for example. The correction term is the function of the sign 
of the difference between a probe electrical potential difference and threshold voltage. For example, when a probe electrical potential 
difference is lower than threshold voltage, the oxygen content of that is high to remainder, and in order for amendment to make the 
amount of a fuel, i.e., richness, increase, it means consisting of making the die length of injection increase. In being reverse, 
amendment consists of decreasing the die length of injection, in order to reduce richness. 

By such accommodation, he is Lean. - The exhaust gas presentation dependency of the physical characteristic of a rich or probe like 
the response time in the case of rich-Lean's transition and the voltage characteristic as a function of richness may be led to the richness 
of an average of different accommodation from stoichiometry-**. 

engine accommodation in order to acquire the maximum effectiveness of the catalyst jar of exhaust air moreover - all - others - it 
may be necessary to choose the richness of a remarkably different average from stoichiometry-** for consideration 
Other one purpose of this invention is completing the system and approach of a double control loop for an internal combustion engine 
which follow, correct average richness and make it possible to make ** which was able to define it beforehand follow. 
Therefore, this invention is the 1st ** showing one ratio of the component of the exhaust gas of the engine in the inlet port of - catalyst 
jar. 1 st control RU containing the 1st nonlinear probe for supplying the mind signal V upstream - PU, And it is ** to a computer about 
the 1st amendment signal KCL of the amount of the fuel injected. The 1st amendment circuit for processing the 1st electrical signal of 
the above so that it may supply, - 2nd electrical signal V lower stream of a river showing one ratio of the component of the exhaust gas 
which comes out of the above-mentioned catalyst jar Include the 2nd control loop containing the 2nd nonlinear probe for supplying. 
Internal combustion engine of the injection mold which was controlled by the electric computer and equipped with the catalyst jar It is 
the system of the double richness control loop of a sake. It is related with the system characterized by including the 2nd amendment 
circuit for processing the signal V lower stream of a river of the above 2nd so that the 2nd amendment signal KRICH of the amount of 
the fuel injected may be further supplied to a computer. 

The 2nd amendment signal KRICH is the moment of the Lean-richness or rich-Lean, and transition, or a continuous method, and is 
added to the 1 st amendment signal KCL. 

This invention is controlled by the electro nick computer again. It is an approach for controlling the amount of the fuel injected by the 
internal combustion engine of the injection mold equipped with the catalyst jar. The appearance of the catalyst jar using [ in / about the 
approach the above-mentioned electro nick computer receives the 1st amendment signal KCL of the 1st negative feedback loop 
formation containing the 1st nonlinear probe / the process of the following / approach / the /, and the outlet of (a) catalyst jar ] the 2nd 
nonlinear probe The electrical signal V lower stream of a river where the amplitude of one ratio of the component of the gas of 
opening expresses the ratio is obtained. ** - it is characterized by the correction of creation of the 2nd amendment signal KRICH and 
the I st amendment signal KCL by the amendment signal KRICH of the (c) above 2nd which departs from measurement [ like ] and a 
(b) above-mentioned electrical signal V lower stream of a river. 

Other descriptions and advantages of this invention will become clear if the following publications of a specific example are read. The 
above-mentioned publication is made in relation to an attached chart. - Fig. 1 is a functional diagram of the 1st double loop formation 
of the richness by this invention among an attached chart. 

- the - the [ 2 A Fig. and ] -- Li by the Prior art in which 2B Fig. has the negative feedback loop formation of one ** It is the diagram 
which shows the amendment strategy of TCHI **. 

- the - the [ from 3 A Fig. ] - the amendment approach of various richness according to this invention up to 3 J Fig., or ** It is the 
diagram which shows abbreviation. 

- the - the [ 4A Fig. and ] - amendment of other one richness according [ 4B Fig. and the 4th C Fig. ] to this invention It is the 
diagram which shows an approach. 
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- Fig. 5 is a functional diagram of the deformation of plurality by this invention. 

An internal combustion engine 10 is controlled by Fig. 1 by the electro nick computer 12 by the well-known approach. The exhaust 
gas of the engine is filtered by the exhaust air pot 14 of a catalyst mold, and exhaust gas escapes from it toward atmospheric air. The 
1st probe 16 is formed in the inlet port of an exhaust air pot, and measures one content of the main components of exhaust gas. The 
component is usually oxygen. The probe is a nonlinear mold, and as shown above, it is often called a "lambda" probe or an EGO 
probe. 

The probe supplies the electrical signal V upstream (the 2A Fig.) to the output terminal, it is added to a comparator circuit 1 8, and V 
upstream is compared with the threshold voltage VS upstream there, in order to determine the sign of V upstream to a threshold. 
** of the threshold VS upstream corresponds to the turn over voltage of a probe in case stoichiometry-conditions are fulfilled 
depending on the property of a probe. 

The output terminal of the comparator circuit 1 8 which supplies the binary signals 1 or 0 is connected with the proportionality P of 
gain, and the input terminal of the 1st amendment circuit 20 of the richness accommodation which is the integral I-beam of gain. The 
amendment circuit 20 is a signal which has the format shown in the diagram of the 2nd the B Fig. 

KCL is supplied. A computer 12 is supplied this signal KCL in order to control the amount of the fuel which must be injected. If it is 
made such and V upstream turns into below VS upstream, mixed gas is Lean and, as for that, means that the amount of a fuel must be 
increased. It is what it is performed for by saltation +P which the forward inclination of ** I follows till the moment V upstream 
crosses VS upstream (the 2B Fig.). It means that it must become rich [ mixed gas ] that V upstream crosses VS upstream, and it must 
decrease the amount. It is performed by saltation-P which the negative inclination of ** I follows. According to this invention, ** of 
the amendment KCL supplied by the amendment circuit 20 is corrected by the 2nd amendment circuit 22, and it introduces a 
correction term KRICH, before being impressed to a computer 12. The correction term KRICH departs from the output signal V lower 
stream of a river of the 2nd lamda probe 26 established in the outlet of the catalyst jar 14 of exhaust air, and is determined by the 
circuit 24. The circuit 24 consists of the 3rd amendment circuit 30 where the comparator 28 to which the signal VC lower stream of a 
river called Signal VT, and R. and a reference signal is essentially impressed, and the signal (V down-stream- VC lower stream of a 
river) supplied by the comparator circuit 28 are impressed. The 3rd amendment circuit 30 is for example, proportionality / integral 
mold, and supplies the signal KRICH impressed to the 2nd amendment circuit 22. 

The 2nd amendment circuit 22 can introduce Amendment KRICH by various approaches or strategies, one of them -- the - the [ from 
3 A Fig. ] - it will be explained in relation to a temporary diagram to 3 J Fig. the [ those / diagram ] - the [ from 3 A Fig. ] — it is the 
graphic form of Signal KCL which was corrected by the 2nd amendment circuit 22 by various approaches up to 3 J Fig. Signal KCL is 
called KCLm. 

He is Lean by whom Signal KRICH is detected with the 1st probe according to the 1st method (the [ 3 A Fig. and ] 3B Fig.). - It is 
impressed in the case of rich transition. It is a signal. 

It corresponds to the antinode for KCL to descend, the case of KRJCH>0 (it is made rich) — the graphic form of KCLm — the — 3 A 
Fig. -- then -- it is -- another side KR1CH<0 (it is made Lean) 
The graphic form of KCLm is it of the 3rd the B Fig. [ case / ** ] 

According to the 2nd method (the 3rd C Fig. and the 3rd D Fig.), Signal KRICH is impressed in the case of rich-Lean's transition 
detected by the I st probe. It is a signal. 

It corresponds to the antinode for KCL to go up. KRICH> The graphic form of KCLm is it of the 3rd C Fig. [ case / of 0 (it is made 
rich) ], and it is another side KRICH<0 (it is made Lean). 
The graphic form of KCLm is it of the 3rd D Fig. [ case / ** ] 

According to the 3rd method (the [ 3E Fig. and ] 3F Fig.), although Signal KRICH is impressed in the case of each transition, it is 
impressed by ** of the one half of KRICH, i.e., ** of KRICH/2. the case of KRICH>0 (it is made rich) - the graphic form of KCLm - 

- the - 3E Fig. - then -- it is -- the case of another side KRICH<0 (it is made Lean) — the graphic form of KCLm — the — 3F Fig. — 
then, it is. 

According to the 4th method (the [ 3G Fig. and ] 3H Fig.), KRICH The graphic form of the 3rd the G Fig. is followed and he is Lean 
at the time of forward (it is made rich) in it. - It is impressed in the case of rich transition (descending antinode), and it is impressed 
according to the graphic form of the 3rd the H Fig. in the case of rich-Lean's transition (antinode going up) at the time of negative (it is 
made Lean). 

According to the 5th method (the Fig. 3 1 and 3 J Fig.), KRICH According to the graphic form of Fig. 3 1 , at the time of forward (it is 
made rich) in it, it is impressed in the case of rich-Lean's transition (antinode going up), the graphic form of the 3rd the J Fig. is 
followed, and he is Lean at the time of negative (it is made Lean) in it. - It is impressed in the case of rich transition (descending 
antinode). 

according to the 6th method (the from 4 A Fig. up to the 4th C Fig.) - the end of an accommodation period - a signal 
KRICH In order to obtain KCLm like KCLm=KCL+KRICH, the inclination of an integral is corrected and it is added to KCL. As for 
an inclination, this means that it must be corrected only for ** KRICH/T. In ****, T is data of the immobilization which is the order of 
an accommodation period, the [ consequently, ] - inclination alpha of the 4B Fig. and 4th C Fig. it gives by alpha=I+KRICH/T — 
having — another side inclination theta It is given by theta=-I+ KRICH/T. 

The graphic form of the 4th C Fig. [ graphic form / of the 4th the B Fig. ] is then acquired [ 0 / (it is made Lean) / KRICH<] about 
KRICH>0 (it is made rich). 

the ~ 4A Fig. — the — change of the electrical -potential -difference V upstream [ as opposed to / correspond to 4B Fig. and / VS 
upstream ] - expressing — Lean - transition of rich and rich-Lean is defined. 

In the publication of Fig. 1 , circuits 1 8, 20, 22, 28, and 30 were mutually separated on account of declarative plainness, in order to 
show the description of this invention well. In fact, those circuits make a part of one of a computer 12. The latter includes all the 
circuits inside rectangle 12' drawn with the broken line. 
The system of Fig. I can have the deformation indicated in relation to Fig. 5. 

It is made such and the output signal KRICH of the amendment circuit 24 is impressed to the amendment circuit 22 through an adder 
circuit 40 in deformation by the rectangle 52 drawn by the dotted line of Fig. 5. The adder circuit 40 contains the 2nd input terminal 
with which the signal or Information KRICHc supplied by the table or memory 42 by cartography as a function of the operating point 
of the I st input terminal with which Signal KRICH is impressed, and an engine is impressed. The address of the table 42 is carried out 
by the property of the operating point of an engine like the engine speed and collector pressure which are supplied by computer 12. It 
is impressed by the collector circuit 22 and used according to the approach indicated above adds. It is the signal acquired as a result of 
KRICH+KRICHc=KRICHsigma. 

deformation by the rectangle 52 drawn on this deformation of the 1st relevant to correction of ** of KRICH by the dotted line about 
change of the reference voltage VC lower stream of a river by the cartography about some operating points — or it has combined — it is 
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-- it can add separately. ** of these VC lower streams of rivers about various operating points is registered into Table 44 by which the 
address is carried out by computer 12. 

In other one deformation, before a signal V lower stream of a river is impressed to the collector circuit 24, it is filtered by the low pass 
filter 46. Such filtering makes it possible to remove the frequency of the richness which was not completely decreased with a catalyst 
jar which corresponds for flustering. 

Setting to other one deformation by the rectangle 60 of Fig. 5, Signal KRICH is a signal. 
In order to obtain KRICHmoy, it is filtered in the primary filter, and it is the signal. 

** of KRICHmoy is registered into memory 56. The signal read on the occasion of read-out of memory 56 is impressed to the adder 
circuit 58 which receives Signal KRICH in addition to this. 

the signal ~ an adder circuit 40 - letting it pass - or it is directly impressed without an adder circuit 40 by the collector circuit 22. 
Instead of ** of one ** of KRICHmoy, memory 56 can contain two or more engine ** which are defined with an engine speed and a 
collector pressure and which correspond to the one operating point, respectively. The address of the memory 56 is carried out by 
computer 1 2 completely like memory 42 and 44. 

It sets to the output of an adder circuit 58, and is Signal KRICHf. KRICHf=KRICHmoy+ KRICH 

= K R ICHmoy+KRICHprop+KRICHintKRICHprop and KRICHint show the proportional and integral term of Signal KRICH, 

respectively. 

Now, the proportional has the average of zero so that KRICHmoy may be ** by which KRICHint was filtered. 



[Translation done.] 
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DRAWINGS 
[Drawing 1] 
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FIG. 2 A 
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FIG. 4 A 




FIG. 4 B 




KR!CH>0 



FIG. 4 C 



[Drawing 3] 
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FIG. 3 B 
FIG. 3 C 
FIG. 3 D 
FIG. 3 E 
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FIG. 3 G 
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FIG. 3 J 
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